This study was designed to analyze drivers of dry common beans trade in Lusaka, Zambia. Specifically, the study analyzed the effect of common bean grain characteristics on bean market price. Data was collected using structured questionnaires from 225 traders stationed in three markets namely: Soweto, Chilenje and Mtendere.
Introduction

Bean Production and Economic Importance
Grain legumes such as common beans (Phaseolus vulgaris L.) have a significant role as rich and yet inexpensive source of protein. They have been found to offer health benefits because of their high concentration of soluble fibers (Hichaambwa et al., 2009; Stone et al., 2011) . Thus the food crop is important to a wide array of consumers including infants, adults, pregnant women and to both rich and poor households.
improved revenue as the crop has the highest gross margin of U$ 465.8 per hectare over six widely grown food crops in Zambia, it is only third in line to tobacco and cotton in terms of returns per unit of land (Tembo & Sitko, 2013) .
Common bean is one of the most consumed pulse (Note 1) crop in sub-Saharan Africa (Katungi et al., 2009 ). However, common bean consumption in Zambia is low, 10 kg per capita per year (Hichaambwa et al., 2009 ; Government of the Republic of Zambia, 2013) . This is in contrast to 40-60 kg per capita of bean consumption in Eastern and Central Africa (Ugen et al., 2012) . Maize dominates caloric intake among Zambians, accounting for 57 percent of daily caloric consumption (Sitko et al., 2011) , and an estimated annual per capita consumption of 150kg (Rapsomanikis, 2009 ).
The Role of Traders in Product Marketing
Despite the important role that traders play in both local and global food systems, there is currently limited public information about traders and bean marketing. Whilst it is understood that the consumers are the beginning of the food value chain, it is the traders who perpetuate market expansion (Akoten & Otsuka, 2007) . Thus the role of traders in market development cannot be down played. Traders are the link between the consumers and the producers. This connection is important because the traders need to constantly keep up with the changing tastes of the consumers. For instance, consumer preferences change in response to changes in income levels, lifestyle decisions, food safety concerns among other things (Lohr, 2001) . Thus traders can help convey this information regarding changes in consumer demand to the producers. Furthermore, the activities of the traders could affect commodity prices, access to scarce resources such as land and water, food security etc. Thus traders have the potential of influencing the food system. However, the thrust of traders in marketing goes beyond influencing food systems. For example, a number of studies have shown that producers who engage with traders are more likely to stay in business and prosper than those who do not (Watson, 2006; Akoten & Otsuka, 2007) . Furthermore, a study in Kenya revealed that industrial clusters, which involved traders were more likely to reduce transaction costs and enhance enterprise growth especially where markets were not well developed (Akoten & Otsuka, 2007) .
Factors Affecting Bean Marketing in Sub-Saharan Africa
Unlike Zambia, there is a lot of documented literature on bean marketing across much of sub-Saharan Africa. However, the aim of this section is not to exhaust all the factors but to point out some of the key elements. This is because beans marketing is confronted by a myriad of factors.
Most consumer studies have acknowledged the importance of consumer preferences and the role they play in the bean value chain (Mishili et al., 2009; Chirwa, 2007; Magreta & Jambo, 2012) . Magreta and Jambo (2012) noted that production costs and consumer demand are the most critical factors which affect the pricing of a product. Thus markets and especially traders are a central node in the bean value chain. This is because it is through the market that what sells is known.
For example, grain attributes have been found to be a major factor in influencing bean marketing. Mishili et al. (2009) found that color contributed to the discount rate that traders received for their bean in Dar es Salam and Morogoro regions of Tanzania. Magreta and Jambo (2012) further revealed that color is ranked highly as an important characteristic that consumers sought. This is because the color of the grain affects its desirability by different consumers. For instance, dark red bean in Southern Malawi is preferred because it is believed to increase red blood cell levels in the human body (Chirwa, 2007; Magreta & Jambo, 2012) . Quaye et al. (2011) on the other hand, observed that the size of the grain is also an important factor which influences the desirability of the grain. For instance, Hella et al. (2013) notes that legume grain size is a key factor in determining consumer demand. Mishili et al. (2009) reports that larger bean grains are preferred in Morogoro region of Tanzania. This is an important attribute because it may also affect the way bean is prepared for consumption. For example, the cooking time for the grain could be affected, larger beans might take longer to cook than beans of smaller size (University of Alaska Fairbanks [UAF], 2009).
The amount of damage on the grain can also contribute towards the price discount. Mishili et al. (2009) observes that bean with bruchid (weevil) damage has a significant effect on the percentage of discount that consumers receive. This implies that consumers are particular with the quality of bean they purchase. Therefore, the amount of damage, caused by either insects or post-harvest handling, is a cardinal quality characteristic that deserves attention when assessing consumer demand.
Seasonality of the grain supply has also been found to be a factor in the marketing of grain legumes (Mishili et al., 2009; Quaye et al., 2011) . This is because it affects the freshness of the grain, and this could also affect the desirability of the grain by consumers. Thus, seasonality might influence the price that the grain legume fetches.
Price is also another key factor in the marketing of bean as it affects how much of the product is purchased, according to the law of demand. Thus preferences of consumers in the market for a particular good can be assumed to be solely determined by corresponding characteristics (Langyintuo et al., 2004; Mishili et al., 2009 ).
Furthermore, market location has also been shown to be a factor in the marketing of bean. Different markets might experience variable prices (Akoten & Otsuka, 2007; Mishili et al., 2009 ). This could be due to differences in transportation costs incurred by traders stationed in different markets, and also the differences in levels of demand by the communities (Akoten & Otsuka, 2007) . It is, therefore, important to weigh in location of the bean trader when analyzing bean trade. Other than product characteristics, trader characteristics have also been found to play a key role in influencing the commodity prices received by traders (Bett et al., 2011) .
The literature reviewed has demonstrated that various characteristics variables can significantly influence bean pricing. Despite this evidence, which is mostly based on cases in African countries, there is not much empirical literature on the drivers of bean trade in Zambia. For instance, a number of studies have been done on dry common bean with a focus on productivity (Amanor-Boadu et al., 2013) , and breeding efforts so far attained (Makunde, 2007; Shimabale, 2011; Katungi et al., 2011; Magreta & Jambo 2012) . However, stressing on the adoption of beans, market participation of the producers and developing new varieties, without cogent market information emanating from either consumers or traders, might not achieve the intended results. Therefore, there was need to draw lessons from traders on what characteristics of bean were preferred, and the influence these characteristics had on the pricing of beans. Furthermore, there was inadequate empirical evidence on the bean grain characteristics most preferred on the Zambian market. However, due to limited data availability, the study focused on Lusaka province only. As such inferences drawn from this study cannot be generalized at national level.
Study Objectives and Research Questions
This study sought to identify and analyze factors influencing the demand for dry common bean in Lusaka, Zambia. The specific objective was to analyze the effects of common bean grain characteristics on market price;
Hypotheses
1) Bean attributes do not significantly affect the price of beans (H 0 ).
2) Trader characteristics do not have a significant influence over the price of bean received by traders (H 0 ).
The remainder of the paper is organized as follows. The next section presents the methodology. This will be followed by a section on data analysis, which will provide a description of the variables used in the study. Section three provides results and discussions along with conclusions and policy implications.
Methodology
This section presents the methodology used in the study. It sets out by presenting a conceptual and then a theoretical framework for modelling decision choices before highlighting the sampling procedures and the data collection methods.
Conceptual Framework
Beans marketing remains a challenge as most of the beans is sold through informal channels (Sitko et al., 2011) . Thus, there is limited information documented on common beans marketing in Zambia. Nevertheless, drivers of bean trade hinge on consumer choices which are influenced by a number of interrelated factors, which also affect the trader demand. For instance, the choices made among food options in turn influences the food production systems through trader demand. The study adapted Shepherd's framework (Figure 1 ) in analyzing factors which affect individuals' decisions in making choices regarding food purchases. Consumer preferences and tastes are key factors affecting consumer purchase decisions regarding legumes. For instance, price and the perceived worth of food, dominates food choices (Furst et al., 1996) . Socio-economic, cultural and external factors can also affect market participation of various actors. For example, the knowledge and values shared by a society can have a significant effect on choice over food products, cultural values may dictate what is desirable (Bobroff, 2012) . This may partly be the reason why the production of beans is highly concentrated in Northern Province of Zambia. Quaye et al. (2011) also denotes the important role legumes play in fighting malnutrition and poverty. For instance, they provide an alternative source of proteins for the poor who cannot afford livestock products. Furthermore, product characteristics also play a significant role in helping individuals to make choices over food options (Lohr, 2001) . For example, grain legumes might appeal to different consumers owing to the grain color and size (Hella et al., 2013) . This might also influence the demand for beans as traders would focus more on bean variants most marketable. Physical properties of the grain such as size and weight influence further the pulse cooking quality; this is important for consumer acceptance (UAF, 2009).
Theoretical Framework
This study used Lancaster's theory of consumer choice which decomposes utility for a good into utility derived from the good's attributes (Lancaster, 1966) and random utility theory which provides a profound theoretical basis for many forms of preference induction procedures in understanding behavior with regard to choices (McFadden & Train, 2000; Louviere, 2003) . Thus random utility theory was utilized in identifying factors which influence the price received by traders with regard to grain legumes. Following Langyintuo et al. (2004) and Terfa et al. (2013) 
Sampling
The survey was conducted in Lusaka district. Three markets were purposively selected: Soweto, Chilenje and Mtendere. Soweto market was selected because it represented the largest beans trader market. Being the single largest market in Zambia, Soweto market has stores and stands numbering well over 7,200. Chilenje and Mtendere markets were selected to act as representatives of small level markets for beans trading in Zambia. This in effect allowed for any kinds of comparisons across these markets.
The sampling was done in two -stages, and a sample of 225 beans traders was obtained. The first stage involved purposively selecting the markets. The markets were picked to represent different trading environments of the traders. Stage two involved sampling of all the retailers in the market. In Chilenje and Mtendere market, all the identified 24 and 28 beans traders were interviewed, respectively. Thus in the two small markets a census was conducted. In Soweto market, 173 beans traders were randomly selected and interviewed, using simple random sampling. Therefore, the total sample of beans traders captured was 225 from all the three markets within Lusaka district.
Data Collection
Data was collected from Lusaka district using structured pretested questionnaires. The data collected included traders' demographics, income generating activities traders are involved in other than selling beans, beans varieties and prices, importance of different beans characteristics, perceptions of trading environment, trading barriers, information on assets owned and sources where they procured beans.
Data Analysis
Analytical Framework for the Effect of Grain Characteristics on Bean Market Price
A hedonic pricing model was used. The estimated parameters of the model provided information about the relative contribution (significance and magnitude of effect) of the given common bean feature. In this study, the hedonic pricing model took the general form as shown by equation (1). The explanatory variables included: color, grain size, grain damage, bean source, month of sale, age of trader, education, gender, trader type and area of operation.
Following Meenakshi et al. (2012) color embodies important sensory attributes which include aroma, taste and texture. Therefore, it was included and was expected to have either a positive or negative effect on the price, the variable entered the equation as a dummy. The size of the grain was also included. This is commonly measured, by breeders, by weighing 100 randomly selected grains. It was included as a dummy variable. Another key factor was grain damage. It is generally understood that consumers prefer grain legumes with less damage (Langyintuo et al., 2004 , Mishili et al., 2009 ). Furthermore, bean source and seasonality were included to find out if they had any effect on the pricing of common bean. Bean source was an important characteristic to consider as different bean sources might affect the flavor of beans were as seasonality was important to account for the seasonal variation in bean prices.
According to Oczkowski (1994) , the price of the product excludes the attributes of the buyers and sellers implying differentiation of products and not their markets, buyers or sellers in the competitive markets. On the contrary, other studies have found that the product prices are also related to the attributes of buyers or sellers (Bett et al., 2011; Terfa et al., 2013) , consequently reflecting that the markets are non-competitive. Therefore, this study included trader attributes such as age, gender, trader type and location of the trader.
Results and Discussions
This section presents the study results. The section starts by giving an overview of the sample characteristics using descriptive statistics displayed as tables. Empirical results from regression models are then presented and discussed. Table 1 showcases variables used to analyze the hedonic pricing model. The prevailing retail price of dry bean per kilogram was used as the dependent variable. The average price was found to be ZMW 3.627. This was the price traders received from consumers. Grain size was included as one of the key factors influencing bean pricing and had three (3) levels: small, medium and large size. This variable was garnered from all bean variants. About 86.7 percent of the traders had considered small grain size to be important. On the other hand, about 14.2 percent of the traders had considered large grain size to be important. About 45.2 percent of the bean traders had indicated that grain damage was an important factor. Bean color was broken down into four (4) levels; mottled, yellow, yellow and white and brown. Mottled bean meant grain with blotches of color on them i.e. Kabulangeti. Almost all the traders had sold mottled grain, that is, 99.6 percent of the traders sold mottled beans. This denotes the popularity of mottled beans amongst consumers. Seasonality was also included to explain the variability in the pricing of the grain. Twelve (12) dummy variables for months were thus generated. About 93 percent of the traders had sold beans in May, it is around this period that low prices of beans are experienced (Birachi, 2012) . Source of beans was also included to explain bean flavor. Mbala was found to be the major source of bean as 46.2 percent of the traders affirmed. This is partly because Northern Province is the major producer of bean.
Descriptive Analysis
The average age of traders was 37 years. It was also learnt that bean trade in Lusaka was dominated by males, one-third were female traders. A look at the number of years spent in formal education by the beans traders reveal that the average number of years spent in formal education by a trader was 8 years.
Empirical Results and Discussions
Empirical results for the hedonic regression analysis are presented in Table 2 . The dependent variable was the prevailing price of beans. The columns for all markets (pooled sample) and Soweto market gives parameter estimates from the hedonic regression and associated robust standard errors, respectively. In explaining the coefficients for a particular covariate, the ceteris paribus condition is assumed for all other variables.
The study found medium sized grain to be a significant determinant of dry common bean pricing. For instance, medium sized grain increases the pricing of beans by ZMW 1.266 and ZMW 1.042 more than smaller bean grain for the aggregate sample and Soweto market, respectively. This is similar to findings by Quaye et al. (2011) and Mishili et al. (2009) that larger grain size positively affects the pricing of legumes.
Grain damage was also found to have a significant but negative effect on the salability of bean. A damaged seed grain was likely to be priced lower by ZMW0.383 and ZMW0.393 than undamaged grain for the aggregate sample and Soweto market, respectively. This conforms to findings by Mishili et al. (2009) who found that grain damage had a negative effect on the pricing of common beans in Tanzania. Statistical Significance (*** = 1%; ** = 5%; * = 10%).
The study further reveal that yellow color would significantly fetch a higher price by ZMW1.28 and ZMW1.081 in the aggregate sample and Soweto market, respectively, than mottled grain. Similarly, white and yellow color was also found to significantly affect the price for beans; white and yellow color increases the pricing of common beans by ZMW1.58 and ZMW1.788 more than mottled beans for the pooled and Soweto sample respectively. Sambo and Tembo (2013) obtained similar findings on bean varieties with white and yellow color. This suggests that despite the popularity of mottled bean among traders, yellow and white colored bean fetched a higher price than mottled bean. Although literature on yellow and white beans is limited, some studies in Africa have found white and yellow beans to be most preferred in some parts of Ethiopia and Uganda, respectively (Katungi et al., 2009; Kilimo, 2012) . This further affirms the importance of color in influencing the pricing of bean.
The study also revealed that seasonality affected only Soweto market as opposed to the aggregate sample. This could be attributed to the fact that Soweto market has a larger population of traders who might exhibit such a trend as it is much busier than smaller markets vis-à-vis Mtendere and Chilenje.
The month of January was found to negatively affect the pricing of bean compared to the month of May. The month of January was found to fetch lower prices of the grain than May, ZMW1.232 lower at 5 percent level of significance. This is supported by findings by Birachi (2012) who observed that lower prices for beans in Zambia are experienced around January.
In terms of beans source, beans coming from Serenje were found to be statistically significant in influencing the price of beans, and this was found to fetch ZMW0.953 less than Lusaka bean. However, this was only significant for the pooled sample. On the other hand, beans coming from Solwezi would receive ZMW1.348 and ZMW0.727 less than beans from Lusaka for the pooled sample and Soweto market, respectively. Although literature on bean flavor preference is limited, this result might imply preference of the Solwezi bean flavor over the Lusaka bean.
Age of the trader was found to positively and significantly affect the selling price of common beans. A one year increase in the age of the trader would increase the market price by ZMW0.029 and ZMW0.023 for the pooled and Soweto market sample, respectively. This can be related to the finding by Bett et al. (2011) who found a positive correlation between the prevailing market price of indigenous chicken and the age of trader.
Being a Retail trader was also found to positively and significantly affect the pricing of common beans. For instance, a retail trader would receive ZMW0.477 and ZMW0.546 more for beans than a wholesaler for the pooled and Soweto market sample, respectively. This could be attributed to the fact that retailers deal mostly with individual consumers, and have much leverage to bargain for higher prices for their beans than wholesalers who mostly sale in bulk.
Furthermore, area of operation was also found to be a significant factor at 10 percent level of significance for Chilenje market. A trader operating at Chilenje market would command ZMW0.478 more than a trader operating at Mtendere market. This could imply that traders from Chilenje market might order from the bigger markets and then resell at a higher price in Chilenje. This could be attributed to the affluence of the residents in Chilenje.
Conclusions and Policy Implications
The study used a sample of 225 bean traders from three purposively selected markets in Lusaka district to identify and analyze factors influencing the demand for dry common bean.
A number of lessons can be delineated from the study. For instance, it has been established, using hedonic pricing analysis, that medium sized grain is an important characteristic which affects the pricing of common bean. This affects the price of bean by ZMW1.266 and ZMW1.042 more than smaller grains for the pooled and Soweto market sample, respectively. It was also learnt from the study that bean color such as yellow and white was significant in influencing bean pricing. Thus color plays a critical role in the pricing of the bean grain. It was further revealed that grain damage would lead to a reduction in the price that bean grain fetches. For instance, damaged grain would fetch ZMW0.383 and ZMW0.393 less than the prevailing bean price in the pooled and Soweto market sample, respectively. It was also found that seasonality affected only the Soweto market traders. For instance, beans sold in January would cost less by ZMW1.232 than beans procured in May. Bean was also observed to be affected by the region from which it was procured and this was used as a proxy for flavor. The pricing for beans procured from Serenje was found to be ZMW0.953 less than the beans procured from within Lusaka in the pooled sample. It was also learnt from the study that other factors other than beans characteristics significantly affected bean price such as age, being a retail trader, and area in which the trader operated. Therefore hedonic pricing analysis results suggest that efforts to improve bean markets in Zambia should target grain size, color, level of grain damage, seasonality, bean source, and trader characteristics. Thus the study rejects the null hypothesis that bean attributes do not significantly affect the price of beans. The study further rejects the hypothesis that trader characteristics do not have a significant influence over the price of bean received by traders.
